Regulation of c-Fos and NGF1-A by antidepressant treatments.
The influence of antidepressant treatments on the expression of c-Fos and NGF-1A, two immediate early gene (IEG) transcription factors, was examined. Administration of electroconvulsive seizures (ECS), tranylcypromine, or imipramine, three different classes of antidepressants, increased the expression of c-Fos mRNA and immunoreactivity in rat frontal cortex, but the magnitude of the increase for each treatment differed and the effect of imipramine was preceded by inhibition of c-Fos expression. Expression of NGF-1A was increased by acute or chronic administration of ECS or tranylcypromine, and by chronic (21 d), but not acute, administration of imipramine. To study the mechanisms underlying these differences, we examined the neurotransmitter receptors that regulate the expression of c-Fos. ECS- and tranylcypromine induction of c-Fos immunoreactivity in frontal cortex was partially inhibited by pretreatment with specific antagonists for alpha 1-adrenergic, beta-adrenergic, and 5-HT2A/2C, but not D2-dopamine receptors. ECS induction of c-Fos was also inhibited by D1-dopamine and NMDA glutamate receptor antagonists, suggesting that the greater induction of c-Fos by ECS results from activation of these, and possibly other, neurotransmitter receptors. In the hippocampus, antagonism of tranylcypromine was similar to that in frontal cortex, except the D1-dopamine receptor antagonist also blocked the c-Fos response. In contrast, antagonism of the ECS response in hippocampus was only blocked by the NMDA receptor antagonist. The results demonstrate that ECS- and tranylcypromine induction of c-Fos is mediated by activation of several different neurotransmitter receptors, but that the exact pharmacological profile is different for each treatment and brain region.